Objective: To investigate which subgroups of the Swedish adult population use dietary supplements and natural remedies, taking into account sociodemographic and health behaviour factors. Design: A cross-sectional survey conducted in 1996=1997 by Statistics Sweden was used for the analyses. In faceto-face interviews participants reported consumption of dietary supplements and natural remedies during the previous 2 weeks. Setting: Sweden Subjects: A nationally representative sample of 11 422 adults (5596 men, 5826 women) aged 16 -84 y. The response rate was 78%. Results: Overall, 33% of Swedish women and 22% of Swedish men reported use of dietary supplements; prevalence of natural remedy users was 14 and 7%, respectively. The best predictors for use of dietary supplements and natural remedies were age, sex and subjective health. Women and older individuals were more likely to be dietary supplement and=or natural remedy users. Obese men and women were less likely to use dietary supplements than underweight ones. Among men subjective health was significantly related to use of these preparations. Men who reported excellent health ate less than men reporting poor health. This association was weaker among women. Exercise was another important factor. Both men and women (except female dietary supplement users) who reported moderate or heavy exercise were significantly more frequent users of these preparations than those who reported practically no exercise. Conclusion: Use of dietary supplements and natural remedies is associated with several sociodemographic and health behaviour factors.
Introduction
There has been much interest in recent years in the role of nutrition in prevention of cancer, coronary heart disease, osteoporosis, cataracts and other chronic diseases. The general public and the media have paid much attention to this notion, and whether dietary supplements would be effective in preventing chronic diseases or not is of substantial public interest (Patterson et al, 1997) . Herbal medicines and other natural remedies have also received increased attention during the last decade and are more popular than ever (Blendon et al, 2001; Eisenberg et al, 1998; Ernst, 2000; Fisher & Ward, 1994; Goldbeck-Wood et al, 1996; MacLennan et al, 1996) .
Prior research from the US has shown that 21 -55% of the population use dietary supplements, depending on supplement use definitions and populations studied (Balluz et al, 2000; Blendon et al, 2001; Kim et al, 1993; Koplan et al, 1986; Medeiros et al, 1989; Nesheim, 1999; Patterson et al, 1997; Slesinski et al, 1995) . Dietary supplement users in the US are more likely to be older, better educated and of female gender than non-users (Block et al, 1988; Koplan et al, 1986; Patterson et al, 1997; Slesinski et al, 1996; Subar & Block, 1990) . Use of herbal medicines among US adults, although generally lower (12% in 1997, when any use during the last 12 months was studied), has shown similar patterns (Eisenberg et al, 1998) . Prevalence data and information about who takes dietary supplements and=or natural remedies in European countries are sparse (Dorant et al, 1993; Ernst & White, 2000; Rasmussen & Morgan, 1990; Vaskilampi et al, 1993) .
The aim of the present study was to characterise users of dietary supplements and natural remedies in Sweden, taking into account sociodemographic and health behaviour factors. Our results are based on a nationally representative sample of Swedish adults participating in a cross-sectional survey conducted 1996 -1997.
Methods
The survey on living conditions Our study is based on data from a national Survey on Living Conditions conducted in 1996 -1997 by Statistics Sweden, the official Swedish statistical organisation (The Swedish Survey on Living Conditions; Statistics Sweden, 1996) . The survey consisted of a variety of questions on living conditions. Data were collected during the whole year, covering all seasons. The sample included 11 422 adults (5826 women and 5596 men) aged 16 -84 y, randomly chosen from the total population. The numbers of subjects, by sex and demographic variables and health behaviour factors, are shown in Table 1 . Data were collected in face-to-face interviews by trained interviewers or by telephone when necessary. The response rate was 78%.
For our study, we analysed the questions about dietary supplements and natural remedies included in the survey. The question was asked as follows: 'Have you during the last 2 weeks used some of the following medicines: (1) vitamins or other 'strengthening' medicines (yes, no, I do not know); (2) natural remedies (yes, no, I do not know). ' Sociodemographic variables included in the analyses were sex, age, education, marital status and place of residence. Five measures assessing health behaviour and health status were used for the purposes of the study: smoking, relative body weight, exercise, frequency of dental check-ups and subjective health.
Classification of dietary supplements, natural remedies and covariates
We classified subjects as users of dietary supplements if they reported use of any dietary supplement (excluding Sociodemographics and health behaviour M Messerer et al iron) or any other 'strengthening' medicine during the last 2 weeks. Use of natural remedies was classified in the same way. Education was categorised as elementary school ( 9 y), high school (10 -11 y) and after high school ( 12 y). Marital status was categorised as married (married or cohabitee) or single (unmarried, divorced or widowed). Place of residence was divided into six categories (Stockholm, capital; Gothenburg and Malmö, second and third largest cities in Sweden; other large municipalities; southern and central Sweden, except large municipalities; northern densely populated areas; northern sparsely populated areas) based on the residential municipality.
Smoking was categorised as never, former or current smoker. Weight and height were self-reported by subjects. The body mass index (BMI) was computed using the widely accepted method of weight (kg) ). Subjects that did not report their weight (139 subjects) were excluded from the analysis. Exercise in leisure time was investigated and the subjects could choose between four different exercise categories (practically no exercise, easy exercise 1=week, regular moderate exercise 1 -2=week and regular heavy exercise 2=week). All participants were asked if they had regular dental check-ups or not, and how often they went to the dentist (once=twice a year, every second year, once every third year or less). We used this variable as an additional indicator of conscious health behaviour. Self-reported subjective health status was categorised as excellent, good, fair or poor.
Statistical methods
The total prevalence of dietary supplement users and natural remedy users among men and women was agestandardised to the 1996 -1997 Swedish population. In the analyses of association of different sociodemographic and health behaviour factors with dietary supplement and natural remedy use, a logistic regression model was used (Hosmer & Lemeshow, 1989) . The parameters were estimated by the maximum likelihood method. The odds ratios (OR), with 95% confidence intervals (CI) were computed by exponentiating the parameters.
In the analyses with use of dietary supplements and use of natural remedies as dichotomised categorical variables, main association models were used. These models made it possible to estimate the associations with each explanatory variable -age, education, marital status, BMI, exercise, smoking and place of residence -after adjustment for the associations of the other variables.
In the regression models one variable was chosen as the reference category (age group 45 -55 y, high school education etc, as shown in Table 2 ). The estimated parameter for each variable category shows the difference with regard to the reference group. Marital status, smoking and place of residence were tested in each model. Because these variables were not significant in any of the models, they were excluded in the final model.
Results
Overall, 33.3% of adult Swedish women and 22.2% of Swedish men reported use of dietary supplements during the last 2 weeks before the survey in 1996 -1997. Corresponding prevalence of natural remedy users was 13.7 and 7.3%, respectively. Table 1 shows the prevalence of dietary supplement and natural remedy users in a nationally representative sample. It also shows the prevalence of dietary supplement and natural remedy users in subgroups of the population defined by sociodemographic and health behaviour factors. For dietary supplements, prevalence was highest in the oldest age group. Among men it was a U-shaped curve where the frequency of men in the age group 35 -54 using dietary supplements was not as high as in the 16 to 34-y-olds. Natural remedy use among men increased with age, while among women the highest consumption was observed in the age group 55 -64 y.
Sociodemographic factors
Associations between education and use of dietary supplements and natural remedies are shown in Table 2 . Education was significantly associated with dietary supplement use among men, while no such association was found among women. Among men with education above high school there were twice as many supplement users than among men with elementary education. There was no clear relation between education and use of natural remedies among men. However, there were about 50% more natural remedy users among women with high school education or higher than among those with elementary education. However, after adjusting for other factors, high education remained only marginally significant.
Marital status was not significantly associated with use of dietary supplements and natural remedies among men and women. The only exception was women who lived alone. Among single women, use of dietary supplements was more common than among married women (36 and 32%, respectively). This difference was significant after control for other factors in the multivariate analysis (OR ¼ 1.2; 95% CI ¼ 1.1 -1.4). A higher proportion of men who lived alone consumed dietary supplements than married men (25 and 21%, respectively), but after adjusting for other factors, marital status (single) was only marginally significant (OR ¼ 1.2; 95% CI ¼ 1.0 -1.4).
Use of dietary supplements and natural remedies among men and women was not associated with place of residence. Subjects living in the capital of Sweden, Stockholm, reported the highest prevalence of dietary supplement use (25% of men and 37% of women) compared to those in other parts of Sweden. However, this difference disappeared after controlling for age (OR ¼ 1.1, 95% CI ¼ 0.9 -1.4 and OR ¼ 1.2, 95% CI ¼ 1.0 -1.4 among men and women, respectively). Prevalence of natural remedy use was highest among men (8%) in the northern densely populated areas and for women in the northern sparsely populated areas (15%). This consumption was not statistically significantly higher compared to other parts of Sweden and it disappeared after controlling for other factors (OR ¼ 1.1, 95% CI ¼ 0.8 -1.5 and OR ¼ 1.0, 95% CI ¼ 0.8 -1.4 among men and women, respectively).
Health behaviour factors
In our data there was no evidence of a statistically significant relation between smoking status and use of dietary supplements. The prevalence of dietary supplement users among never smoking men was 23% compared to 21% among current smokers. In multivariate analysis, the OR between male current smokers and never smokers was 1.0 (95% CI ¼ 0.9 -1.1). Among never smoking women, 34% reported use of dietary supplements compared to 31% among current smokers. The OR for female current smokers vs never smokers was 0.9 (95% CI ¼ 0.8 -1.1). There was no statistically significant relation between smoking status and use of natural remedies either. Men who were never smokers reported a prevalence of natural remedy use of 7% compared to current smokers that reported a prevalence of 6%; after adjusting for other factors there was no statistically significant relation (OR ¼ 0.8, 95% CI ¼ 0.5 -1.2). Among female never smokers 14% reported use of natural remedies, and similarly 13% among current smokers; the multivariate OR for female never smokers vs current smokers was 0.9 (95% CI ¼ 0.8 -1.1).
We used relative weight (measured as BMI) as an indicator of health status (Table 2) . Twice as many underweight men consumed dietary supplements as normal or overweight men, and almost three times more than obese subjects did. Obese and overweight women were also much less likely to consume dietary supplements than normal weight and underweight women. Among both men and women there was no clear relation between use of natural remedies and relative body weight. However, it should be pointed out that there were only a small number of subjects in the underweight subgroup.
We found no relation between physical exercise and use of dietary supplements among women. In contrast, significantly more men reporting regular heavy or moderate exercise consumed dietary supplements than men who exercised less frequently. A similar pattern was also observed for consumption of natural remedies among Sociodemographics and health behaviour M Messerer et al men as well as women, ie there was a significantly higher prevalence of users among those who reported regular heavy or moderate exercise. As another indicator of healthy behaviour we analysed frequency of dental check-ups. Subjects who rarely visited the dentist (once every third year or less) were less likely to use dietary supplements than people that visited the dentist once=twice a year (OR ¼ 0.7, 95% CI ¼ 0.5 -1.0 and OR ¼ 0.8, 95% CI ¼ 0.6 -1.1 among men and women, respectively). Among men this was true also for natural remedy consumption (OR ¼ 0.7, 95% CI ¼ 0.5 -1.0), but not among women (OR ¼ 1.0; 95% CI ¼ 0.7 -1.4).
Self-reported health status was clearly related to use of dietary supplements among men (Table 2) . Men who reported their health status as excellent used significantly less dietary supplements. This pattern was slightly less pronounced among women. It should be noted that there was only a small number of subjects reporting their health status as poor (4% of men and 5% of women), therefore confidence intervals for estimates in this category are wide. Use of natural remedies among men and women was also clearly related to health status, with a stronger relation observed among men. In a similar way as for dietary supplements, consumption of natural remedies was significantly less frequent among subjects who reported excellent health than among those with poor health status.
Discussion
The best predictors for use of dietary supplements and natural remedies were age, sex and subjective health. Women and older individuals were more likely to be dietary supplement and=or natural remedy users. Obese men and women were less likely to use dietary supplements than underweight ones. Among men subjective health was significantly related to use of these preparations. Fewer men who reported an excellent health ate dietary supplements and natural remedies than men with poor health. This association was weaker among women. Exercise was another important factor. Among men and women (except female dietary supplement users) who reported moderate or heavy exercise, use of these preparations was significantly more frequent than among those who reported practically no exercise.
Other sociodemographic factors, such as education, marital status and place of residence were not major predictors in the Swedish adult population. Furthermore, such variables related to health behaviour=status, as smoking status and frequency of dental check-ups did not show strong associations with use of these preparations.
Our study has two important features: firstly, a large nationally representative sample was investigated; and, secondly, available data on many sociodemographic and health behaviour variables made it possible to take them into account in the analyses. Findings in the study are, however, partly limited, because we do not know what specific kinds of products the responders used. Misclassification regarding vitamins and other strengthening medicines vs natural remedies might have occurred. It should be noted that in our survey these two kinds of preparations or difference between them were not strictly defined and it was up to the interviewed subject to interpret the questions about dietary supplements and natural remedies.
Results from our study are similar to those from other countries regarding consumption of dietary supplements in relation to sex, age and, for men, education (Balluz et al, 2000; Blendon et al, 2001; Block et al, 1988; Dorant et al, 1993; Klaukka et al, 1985; Koplan et al, 1986; Patterson et al, 1997; Slesinski et al, 1996; Subar & Block, 1990) . In our study subjective health was connected to use of dietary supplements. There was a higher proportion of supplement users among people reporting poor health than people reporting excellent health. In an earlier survey in the US high consumption was observed among people that had one or more health problems but also among people who perceived their health as very good or excellent (Bender et al, 1992) . However, data in that study was not adjusted. Our results are in agreement with American data from the first National Health and Nutrition Survey NHANES I (1971 -1974 , supporting the idea that the most overweight and obese individuals tend to consume dietary supplements less often (Block et al, 1988) . Our results are in agreement with two studies conducted during the 1990s, one in Washington (Patterson et al, 1997) and one among women in the UK (Kirk et al, 1999) , showing that dietary supplement users were more likely to exercise regularly than non-users. This is in contrast to an other American study performed during the 1970s, where no such association was observed (Block et al, 1988) . Although place of residence (Bender et al, 1992; Klaukka et al, 1985; Subar & Block, 1990 ) and smoking (Dorant et al, 1993; Klaukka et al, 1985; Slesinski et al, 1996) have been related to dietary supplement use in earlier studies, this was not confirmed in our multivariate analyses. Furthermore, we found only marginal associations between marital status and use of dietary supplements, similar to data from a prior study (Block et al, 1988) . Frequency of dental check-ups was significantly associated with use of dietary supplements in a study from Finland, but this was not the case in our study (Klaukka et al, 1985) .
Sex and age were two of the most important factors for natural remedy use. Similar to results from earlier studies, use of natural remedies was more common among women than men and among middle aged or older individuals (Eisenberg et al, 1998; Ernst & White, 2000; MacLennan et al, 1996) . Subjective health status was also an important predictor for natural remedy use in our study, similar to what has been reported earlier from the US (Astin, 1998) . People who reported poor or fair health were more likely to use natural remedies than people who perceived their health as excellent. In contrast, no such association was reported in a newly published American study; however, data from that study was unadjusted (Radimer et al, 2000) . Associations with education were not particularly evident in our study. However, previous studies have shown a higher prevalence of users of natural remedies among the subjects with higher education (Astin, 1998; MacLennan et al, 1996) . More frequent natural remedy use among exercisers observed in our study is in agreement with a previous study (MacLennan et al, 1996) . Data from Australia has indicated that people who lived alone used more natural remedies, but our multivariate analyses did not confirm that (MacLennan et al, 1996) . We could not find any information regarding place of residence, smoking and frequency of dental check-ups in relation to use of natural remedies. None of these variables was associated with use of natural remedies in our study.
The common use of dietary supplements and also, increasingly, of natural remedies (Blendon et al, 2001; Eisenberg et al, 1998; Ernst, 2000) makes it important to investigate not only who turns to these preparations but also why. There are several possible explanations. Alternative medicine is often viewed by patients as more congruent with their own values, beliefs and philosophical orientations (Astin, 1998) . Data from prior studies show that the main reason for people to use natural therapies was, at least in part, to prevent future illness from occurring or to maintain health and vitality (Eisenberg et al, 1998; Eliason et al, 1999; Neuhouser et al, 1999) . Secondly, people reported use of alternative therapies to treat an existing illness. Newly published data shows that it is common among cancer patients as a complement to their standard cancer treatment (Boon et al, 2000; Burstein et al, 1999; Lee et al, 2000; Richardson et al, 2000) . Hence, use of alternative medicine might be a response to psychological symptoms or distress (Burstein et al, 1999) . A positive association between use of unconventional therapies and more outpatient physician visits has also been shown (Druss & Rosenheck, 1999) .
Today it is not easy to compare use of dietary supplements and natural remedies between countries because of different definitions of these preparations (Harris & Rees, 2000) . Moreover, the definition of supplement use varies between studies from 2 days prior to the study (Dorant et al, 1993) to any use during the last year (Eisenberg et al, 1998) . Future studies need to be standardised to enable comparisons between different surveys and populations.
